Protection against titanium particle-induced osteoclastogenesis by cyclooxygenase-2 selective inhibitor.
Wear particle-induced osteoclastogenesis is the most common cause of aseptic loosening in total joint arthroplasty. Although cyclooxygenase (COX)-2, an inducible regulator of prostaglandin E2 (PGE2) synthesis, is known to be involved in osteoclast differentiation, its effect on osteoclastogenesis in response to wear particles remains unclear. In this study, we investigated the role of COX-2 in the regulation of osteoclast differentiation in the osteoclast precursor cell line RAW264.7 stimulated with titanium (Ti) particles. The results showed COX-2 expression in the early stages of RAW264.7 differentiation when stimulated with receptor activator of nuclear factor kappa B ligand (RANKL) and Ti particles. Blockade of COX-2 by celecoxib, a COX-2 selective inhibitor, effectively reduced the expression of PGE2 and inhibited differentiation of RAW264.7 cells into tartrate-resistant acid phosphatase-positive (TRAP+) osteoclastic cells. Quantitative real-time polymerase chain reaction revealed that celecoxib inhibited mRNA expression of RANK, cathepsin K (CPK), TRAP, and the nuclear factor of activated T cells c1 (NFATc1) in RAW264.7 cells stimulated by Ti particles and RANKL. Moreover, exogenous PGE2 reversed the inhibitory effects of celecoxib. These results provide direct evidence that COX-2 dependent PGE2 induced by RANKL and Ti particles is required for osteoclastogenesis and suggests that reduced production of PGE2 by inactivation of COX-2 would provide a promising therapeutic target for the treatment of osteoclastogenesis induced by wear particles.